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(54) Title: CURVED STABILIZATION ARM FOR USE WITH SURGICAL RETRACTOR AND.TISSUE STABILIZATION DEVICE 
(57) Abstract 

The present invention relates 
to surgical retractors and devices for* 
stabilizing a predetermined area of 
the body during a surgical procedure, 
more particularly to surgical retrBC- 
ton and stabilizing devices used In 
connection with minimally Invasive 
coronaiy atteiy bypass grafting surgi* 
cal procures, and more specifically 
to surgical letiactois and stHbiliring 
devices especially oonfignied for use 
with each other for such surgical pro- 
ccdum vfacxdtt the rctnictor Inclp^ftf 
an external ran system which enaUes 
the snrgeon to posidon a curved sta- 
bilization arn on either of flie amis 
or ttie rack segment of the letiacGor 
ttui 8lso hwjlffd ff ff a connector v^uch ■ 
leka sa bly controls the rotation of die 
connector with inspect to die ictrac- 
tm and tfie rotation of die stsbniza* 
don aim with icqpect to the reti'ac- 
tor as well as the rotadonal and slid- 
ing movement of a carved stabiliza- 
dc» arm widi respect to die connector 
upon actuation of a single knob or ac- 
tuator. 
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CURVED STABILIZATION ARM FOR USE WITH SURGICAL 
RETRACTOR AND TISSUE STABILIZATION DEVICE 



10 FIELD OF INVENTION 

The present invention relates to surgical retractors and devices for stabilizing a 
predetermined area of the body during a surgical procedure, more particularly to suigical 
retractors and stabilizing devices used in connectipn with coronary artery bypass grafting 
surgical procedures, and more specifically to surgical retractors and stabilizing devices 

15 particularly config^n^ for use with each other for such suigi ~ 

Diseases of the cardiovascular system affect millions of people each year and are a 
cause of death for large numbers of people in &e United States and throughout the world. A 
20 particularly prevalent form of cardiovascular disease involves a reduction in the blood si^ly 
to flxe heart caused by atherosclerosis (coronary artery disease) or ofter conditions tiiat create 
a restriction in blood flow at a critical point in the cardiovascular system leading to the heart 

One technique for treating such a blockage or restriction is a surgical procedure 
known as a coronary arteiy bypass graft procedure, whidi is more conunonly known as "a 
25 heart bypass" operation. The surgical correction of occluded or stenosed coronary arteries by 
means of bypass grafting are probably still &e most conmion procedures performed today, 
especially when multiple grafts are needed 

In the coronary artery bypass graft procedure, the surgeon may rpmove a portion of a 
vein fiom anotherpart of fiie body for grafting or detaches one end of a local artery and 
30 coxmects that end past the obstruction while leaving the other end attadie^ 

arterial supply. When using a vein fiom ianother part of the body, the surgeon installs this 
portion at points that bypass the obstnictiorL hi both coses, the objective is to restore normal 
blood flow to the heart 

hi addition, when using this techrnque, the surgeon makes a long indsion down the 
3S middle of fte diest, saws through the sternum, spreads tiie two halves of the sternum apart 
In the past, the surgeon then performed several procedures necessary to cormect the surgical 
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5 patient to a cardiopubnonaxy bypass machine to continue the circulation of oxygenated blood 
to the rest of the body while the heart is stopped and the graft is being se,.^ in place 
Although such a procedure is one connnon technique, the procedure is lengthy, tx^atic and 
can damage the heart, the central nervous system and the blood supply of the patient 

Interventional techniques, such as percutaneous transluminal angioplasty (PTCA) 
10 l^vegainedpopularityaslhemethodofchoicefortherapyofalherosclerosiso^^^ 
several reasons. The translmninal approach is a less invasive technique that subjects the 
patient to fewer tramnas and a shorter recove^r time, especially when compared to bypass 
_ •S^wWchutilizehomoIogoustissue.suchas.aphenousveingrafe^ Also, the patient often 

sufier.cc«npKcationsatthedonorsiteoftfaegraftthatmaybeworsethanthe 
15 anastomosis. 

Alftough PTCA procedures are ofteri successful, complications such as restenosis or 
liuombosis. and embolism can .occur. Restenosed vessels may often r«^^ 
mterventionforconection. lie surgical correction of restenosis, like the conventional 
coronary bypass surgical procedure, r«iuired the heart to be stopped and the patient placed on 
20 a heart/lung bypass machine during the procedure. 

In recent years, and in an effort to reduce expense, risk and trauma to the patient, 
physicians have tmned to minimally invasive surgical q,proaches to the heart, such as 
intercostal and endoscopic accesi to the surgical site. With such proceduies.flie heart is 
beatingdmingthesurgicalpioct^ Thus, there is no need for any form of 
t5 '^opuhnonarybypassandthereisnoneedtoperfonntheextensh^^^ 
necessary to connect the patient to such a bypass machine. 

Overthe years, flierehavebeenniany attcnqrts atpeifoiiidngmimimdly mvaa^ 
bypass graftingonabeatinghearL Until recently, these techrriques have been thou^ of as 
bemgdangercMU^anddifficuUbecauseofthedeKcatenatun^of^^^ 
of adequate access through a reduced surgical fieH and the 

statalizeandieducelissuemovementatthegraftrite. Ihese procedures are performed while 
Ifaeheattmuscleiscontinningtobeataoth^theheart^intimiestomoveina 
dmumdond movement and the blood continues to flow while the smgeon attempts to 
evatoatethevessdandthensewthegraftmplace. Also, the surgical procedure to install the 
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5 graft requires placing a series of sutures through the wall of an extremely small vessel and 
onto the artery and heart tissue that continuously moves during the procedure. It is necessaiy 
that these sutures be fiilly and securely placed so the graft is firmly in position and does not 
leak. 

There is disclosed inU.S. Patent No. 5,730,757, an access platfoxm for the dissection 
10 ofan internal mammary artery. The described access platform has first and second blades 
interconnected to a spreader membo: that laterally drives the blades q)art together and 
support pads interconnected to ttie first blade.* A torsional member is operably interconnected 
to the first blade and the spreader member and is used to vertically displace the first blade in 
either direction. Thus, increasing the suigeon*s woridng space and visual access for the 
15 dissection of the internal mammary artery. A tissue retractor interconnected to the blades is 
used to draw the soft tissue around the incision away &om the surgeon's work area. It is 
further provided that the access platform can include a port that can be used to mount a heart 
stabilizer instrument 

There also is described in U.S. Patent No. 5,875,782 granted to Ferrari et al. and U.S! 

20 Patmt No. 5,894,843 granted to Benetd et aL an qq)aratus for stabilizing the predetermined 
area on a heart or other organ of a patient to enable a surgical procedure on a beating heart 
The qiparatus includes a bifizrcated member having two elongated prongs and an elongated 
handle. The aim segment car! be movablyattadied to a rib retractor so tibiat a 
required to hold the ann segment In one disclosed embodinient, the qiparatus fuifher 

25 includes a device to hold the bifurcated monber in a desned iX)sition against the sur&ce of 
die heart so titiat a stabilizing force is qjpUed against die heart 

There also is described in U.S. Patent No. 5,836,31 1 granted to Borst et aL an 
^aratus for stabilizing die predetomined area on a heart or other organ o f a patient to 
eriable a surgical procedure on a beating heart The apparatus includes a single legged or 

30 bifurcated member having a plurality of suction members thereon which are attached to the 
sur&ce of the heart using suction pressure. The ami portion of this device can be movably 
attached to a rib retractor or other surgical device so a person is not required to hold the arm 
segment and the suction device may be locked into position against the sur&ce of the heart 
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.5 It is therefore desirable to provide a new system and devices related thereto for 

stabilizing a predetermined area of the body, such as the heart and methods related thert^to It 
IS particularly desirable to provide such a system and devices thereto that are less complex 
and more user fiiendly in comparison to prior art devices. Such systems and devices thereto 
preferably are simple in construction, ver^le and arc preferably low profile to minimize 
10 obstructionoftheviewofthesurBeonornuisetolhesurgicalfield. 

SUMMARY OF TEIE INVRNTTOM 

The present im^on features a sg^stem fer retracting, stabto^ 
-piedetemrinedarea ofabody. The q^ii,cludes a smgicalieliactor, a curved stabilization 
arm or apparatus and a tissue support or stabilization device, and methods of use related 
15 . ftereto. Also featured is a system that also st^ports any of a nmnber of surgical implements 
for Handle a di^iragm retractor, a vdve retractor, a Ught or a suction d^^^ 
asuTBicalprocedure. The stabiBzalion system and related devices and apparatuses thereto 
that are featured herein are particulariy advantageous for use in performing off-pump 
coionaiy artery bypass graftmg procedures in which the heart remains beating during the 
20 sutgicalprocedure. One advantage ofthe present invention relates to the use of the curved 
stabilization arm to provide a low profae stabilization system so that obstniction ofthe 

physidaii's view of the smgical ate is ininimized Another advantage of thei^ 
invention relates to the use of the e)rtemaJ rafl system on the amis of the retractor and even 
morepreferablyontheracksegiientortheretractor. The use of the external rail systems 
25 allows the stabilization ami to be attached to the retractor at any desired location and does not 
require that the stabilization ann be sM on fiom an end of an aim or 
certain specific locations. AdditionaDy. the ded of lheiH««at invention am^^ 

nmgeofmotionthatiscontroUedbyasingleleverorlaiobfhatiseasilyman^^ 
surgeon. 

30 The stabilization device preferably includes a device of flie type commonly known as 

the Cohn Cardiac Stabilizer marketed by the Genzyme Cbiporation of Cambridge 
Massadiusctts.aIflK«,ghhorseshoeorsuction^devic^ ITiepreferred 

to of the stabilization device is a generally square or rectangdarly sh^ed member 
aplanarsurfiicewithcentrallylocatedopeningtherein. This opening is the areathreugh 
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S which the surgeon performs the anastomosis or other procedure on the tissue of the beating 
heart. The stabilization device is preferably a two piece member so that once the anastomosis 
is completed^ the pieces may be separated to remove the device from around the anastomosis. 
As described more fiilly below, flexible tapes are sutured through the tissue and then threaded 
through fte stabilizing device. Once the stabilization device is positioned in the desired 
10 orientation and location in contact with the tissue, the flexible tapes are then pulled snug 
through the opening of the stabilization device to provide a system which minimises the 
overall movement of the predetermined area of the tissue. 

The stabilization arm of tiie present invention preferably includes a curved elongated 
handle or shaft segment having a first end and a connector thereon for releasably connecting 

15 the stabilization device to the elongated handle first end. This connection allows the 

stabilization device to be pivotally and slidably moved to a desired position into contact with 
the predetermined area of the tissue of the patient while minimizing the interference of the 
stabilization device and stabilization arm with the field of view in the surgical field Ibe 
stabilization ami also includes a mounting mechanism or sled member whidbi is preferably 

20 slidable along the retractor aim segment &r removably securing the stabilization aim to at 
least one of the rails on the retractor anns and/or the rack segment of the retractor. The 
stabilization arm may also be positioned above or below fhe horizontal pivot point of the sled 
member to fartbsr inoease the versatility of tfie stabilization system to allow the stabilization 
device to be positioned in tibe dbsired location in the suigical site. 

25 According to one aspect ofthejnresent invention, the anns of the letr^ 

configured vAih a fitmt edge and a stq> in the top surfiu:e thereof to fonn an elongated rail 
surfiu:e along substantiaUy the entire length thereof The step is preferably spaced apart a 
predetennined and consistent distance finom the fit)nt edge and is also located on flie 
interconnecting or rack segment of &e retractor. Also, fixe stabilization aim preferably 

30 includes a mounting mechanism or sled member which is configured to removably engage 
the fiont edge and the step at any desired location on one or more of the arms or the rack 
segment of the retractor. The mounting mechanism includes a lever for selectively engaging 
the step and bont edge on fhe ann or rack segment of the retractor so the mounting 
mechanisn is removably and slidably secured to the arms or the rack segmrat 
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5 In another aspect of the present invention, there is featured a surgical retractor 

including two anns. a rack segment and a plurality of sternal blades with at least one blade 
extending downwardly from each arm. Each blade includes an upper section adjacent to the 
bottom surface of the arm and a lower section extending distaUy fiom the aim. A slot on the 
bottom surface of the anns mcludes a tapered sur&ce adjacent to the fiont edge thereof to 
fecilitate the placement of the blades on the amis. A lip smfece is also located adjacent to the 
slots on the bottom sur&ce of the aims to securely retain the blades on the bottom surface of 
the aims during the procedure while stfll aUowing flie blades to be easily removable for initial 
positioning and subsequent sterilization fbUowing the procedure. 

Eachof thefeatmes described herein enable the user to detemiinethc optimum 
15 position for the stabilization ami and stabilization device while ensuring that the surgeon's 
view of the smgica] site is not mmecessarily obstnicted. Additionally, these features aUow 
the present invention to be used in many different medical procedures because of the 
versatiHty of system set up and orientation of the components of this invention. 

Other aspects and embodiments of the invention are more fiiUy discussed below. 

PRIEF PRSrRTPTrONOF THE DRAWTNOR 
For a fuller miderstanding of the nature and desired objects of the present invention, 
reference is made to the foDowing detailed description taken in conjmiction with the 
accompanying drawing figures wherein like reference nmnbets denote conesponding parts 
tiiroughout the several views and wherein: 

Kgure I isapen5)ectiveviewofastabilizationq«tolhatassist8inthes^ 
ofapredetemiinedareaofabodyaccwdingtoafiistaspcctofthepresentinvention; 

Figme 2 is a pqn3)ertive viw of Ihe stabilizatiOT system of the pro 
wherein the sled member is poationed on a rack segment of the retHK*^^ 
Kgtne 3 is a bottom peispertive view of the stabilizafw 
30 mventionwhereinfliestabilizationdeviceispositiomsdbeneaflx^^ 

Figures 4Aand4B are cross sectional views ofthe stabilization aim ofFigure 1; 

Figures 5A and 5B are various devational views of the stabilization aim and 
stabilization device of the present invention; 
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5 Figure 6 is a cross section view of an alternate form of the stabilization arm of the 

present invention; 

Figure 7 is a side view of an alternate foim of the stabilization system shown on a side 
view of the retractor; 

Figures 8A, 8B, and 8C are various elevational views of an alternative embodiment of 
10 the present invention; 

Figure 9 is a perspective view of a preferred embodiment of the stabilization arm of 
the present invention; • 

Figure 10 is a cross section view of the embodiment of Figure 9; and 

Figure 1 1 is an enlarged cross section view showing the distal end portion of the 
15 embodiment of Figure 9. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring now to the various figures of the drawings wherein like reference characters 
refer to like elements, there are shown various views of a preferred and alternate form of a 

20 stabilization system 100 according to tihe present invention. As described more fiilly bdow, 
die preferred embodiments of the inesent invention are intended for use in contributing to the 
accessibility or stabilization of a predeteixnined area of a body such as an area of a heart or 
ofho: organ of a patient and to enable the pl^cian to perform a surgical operation or 
procedure oaa patient The stabilization system 100 is particularly usefol in connection wit^ 

25 single or multiple vessel ofT-pump conmaxy artery bypass surgery on a beating heart through 
a sternotomy or mini*stemotomy incision although various other uses may be envisioned by a 
person skilled m this art 

A suigeon may use the stabilization system 100 to qjply a slight contacting or 
compressive force on the heart in the area where the surgical procedure will occm: so the 

30 heart's mov^ent at that specific area is diminished. In a preferred form of this invention, 
the stabilization system 1 00 is used in combination with flexible t^es or sutures or other 
mechanical means so that the surface of the heart is stabilized using a combination of 
restraining and stabilizing forces. In certain procedures, it may also be advantageous to place 
a traction suture around an artery using a needle and suture Aread to occlude the blood 
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5 vessel These sutures may then be attached to the stabilizing device so that the flow of blood 
through the blood vessel is selectively restricted. 

Systems for stabilizing the heart of a patient arc particularly usefiil for various 
suturing techniques or procedures. One example of this type of procedure is the perfonhance 
of an anastomosis for a bypass graft. In this type of procedure, the physician is attempting to 

» suturetheciicumfermccofaMoodvesselthatmaybcabout 1mm to a moving blood vessel 
on the surfece of the heart Another area of use of the present invention may be in brain 
smgery. heart valve surgery or various types of blood vessel su^ery where access and 
-stability are critically important to avoid disastrous consequences or where it is desirable to 
have a piedsely defined smgical field. One drilled in the art will appreciate that the present 
invention, although advantageously suited forheart surgery, can be used at any location on or 
within the body where tissue stabilization, retraction or isolation of a predetennined area is 
desired. This includes, but is not limited to. the fiver, kidneys, bladder, stomach, intestines, 
brain and vascular and other soft tissue surgery. AdditionaDy, one skilled in the art will 
appreciate, as hereinafter described, that the supporting components of the system can be 

adapted so that any surgical instnmient or device can be self-supported daring a surgicd 
procedure. 

Referring specifically to the drawings, the stabilization system 100 according to Ifae 
present inveation includes a retractor 102. a curved stabilization sub-system or stabilization 
arml04andastabilizationdevil«106. The retractorlOZ is specifically configured so the 
stabili2ationarml04canbesecmiedtluaeto. Hie retractor 102 preferably includes a rigid L- 
shapedmember 110 havirig afirst arm segment li2 and aiadcs^ent 114. .The refracto^ 
102 also includes a movable second arm segment 116 having ahandle 118 thereon 
movably associated with file L-shq>ed member 110. 

TliestaWlizationannorsub-systeml04preferablyindudesacu^ . 
armsegmcatl80lfaatinterconnect8tiieretiactorl02andthestrf^ The 
arm segment 1 80 preferably includes a first end having a distal comiector 1 8 1 thereon to 
pivotally and removably retain fbs stabilization device 106 thereon. The arm segment 1 80 is 
attachable to the retractor 1 02 by a comiector such as a momiting mechanism or sled member 
140. Hiepiorimal end of the arm segment 180 preferably includes a movable knob 184 
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5 thereon that is rotatable with respect to the arm segment 1 80 to allow the movement of the 
stabilization device 106. The movable knob 1 84 allows the stabilization device 1 06 to be 
fixed, removable and/or pivotal with respect to the arm segment 1 80 by mampulating the 
movable knob 184 on the proximal end of the arm segment 180. This arrangement also 
allows the stabilization device 106 to be mountable on and removable irom the distal 

10 connector 181 such that the stabilization device may be disposable while the stabilization arm 
may be disposable or reusable. 

The preferred form of the stabilization device 106 is generally a rectangular shape 
'having an opening or window area 190 therein. The stabilization device 106 preferably 
includes a iBrst surface 192 tiiat is generally planar and may include a textured sur&ce; thereon 

IS to facilitate the engagement between the stabilization device and the tissue of the heart or 
other predetermined area of the patient The second sur&ce 194 of the stabilization device 
1 06 preferably includes a post member 196 extending upwardly therefirom. The post member 
196 is preferably releasably and lotatably engaged by the distal connector 181 on the first end 
of tibie aim segment 180. 

20 As described briefly above, flie retractor 102 preferably includes a handle 118 located 

on die second aim s^ment 116 and the handle 118 is rotatable for displacing the two ann 
segments 1 12,1 16 with respect to eadi other. In the prefened embodiment, rotation of the 
handle 118 causes a pair of posts or pinions 119to sequentially engage the teeth 115 located 
on the outer edge 121 b of the segment 1 1 4 to increase or decrease the distance between 

25 tiie first and second aims 112 and 116. As shown, the handle inchides a projection 177 on the 
bottom sur&ce thereof and the projection fits in a slot located in fte retractor adjacent to the 
arm and rack segment to allow the user to lock the handle into position once the arms are in 
the desired position. This feature is particularly usefiil where the retractor is reused for a 
relatively long poiod of time for multiple procedures because the pinions and teeth on the 

30 retractorwiUgraduaUy wear due to the pressure firxm the chest of the patient As the wear 
occurs, the pressure Scorn flie stemum may cause the arms to move towards eadi oth^ unless 
the aims or handle are retained in a locked position. In a specific illustrative embodiment, the 
rack segment 1 14 is configured with a finodietti type of rack as is known to those skilled in 
the art in conjunction with the handle 1 1 8, the rack segment 1 14 and movable second arm 
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5 1 16 fonn a rack and pinion t3peofmeans for displacing the ann segments 112. 116with 
respect to each other. As shown, this type of rack segment 1 14 includes a plurality of 

laterally extending teeth members ns that engage the posts 119 or similar tooth engaging 
members located in operative contact with the handle 1 18 of the second arm segment 1 16 It 
IS anticipated that a variety of mechanisms may be used to move the second arm segment 1 16 
• alongtheiacksegmentlM. For ocample. a gear mechanism, a slide and locking mechanism 
or similar arrai^ement may be used to accompUsh the S(pai^on and fixation of the second 
ann 1 16 with respect to the first aim 1 12. It is within the scope of the present invention 

iowever.fortheretractorI02tobeconfiguredordesignedwithanyofanumberofme^ 
known to those skiUed in the art for selectively displacing the first and second arm segments. 

1 12 and 116 in a parallel, obtuse or acute angled manner. 

Al least one arm segment andpreferably each ana segment. 112 and 1 16 respectively 
and the rack segment 114 are configured so as to each have a fiont edge surface 120a. 120b ' 
and 120c extending along the imier surface of each element of the retractor 102 such that the 
fiont edges ofeachofthe aims and ae rack segment fece each other. The retractor 102 also 
preferably includes an outer edge surfece 121a, 121b and 121c extending abng the outer 

surfeceofthefirstandsecondanns,112andll6n=q,ectively.oftheretiactorlM^ Astq, 
surfece 122a. 122b and 122c extends along the top surfiiceofthe first and second aims. 112 
and 1 1 6 respectively, and the ladc segment 1 14 in a spaced apart lelationsh^ with respect to 
the fiont edges of each of the suifiu^ of the first and second anns and the rack segma^ 
fom an elongate lip or external rail sulfide on the anns and nw* segment of the 
Tte stq, surface 1 22aK: is prefbably located a preset distant 

forms an acute aiigle firing aw^ fiom the fiont e«fee thaeof on each of the an^ 

rack segment As described herdnafler. the fitmt edge surfices 120a^ and the step smfices 

122a-c on the top suifecb of Am amis and rack segment are particularly ar^^ 

configutod to ficeeach other and 80 that the lI«,unti^g^lechani^ 140 can be 

readily secured to the retractor 102 by engaging the fiont edge surface (120a, 120b or 120c) 

and the associated step surfece (122a, 122b or 122c) on each of the first and second 
and 116, and the radc segment 114. 
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As also shown in the top views of the preferred form of the present invention, the 
front edge surfaces 120a and 120c of the first and second arm segments that are adjacent to 
the step sur&ces 122a and 122c are of a preferably slightly concave orientation such that the 
mid point of the first and second aims are spaced apart &om each other a greater distance than 
the distance of either or both of the inner or outer ends of the first and second arms, 112 and 
116. Additionally, the outer edge sur&ces 121a and 121c of each aim preferably has a 
greater curvature than the &ont edge sur&ces 120a and 120c of the same arm so that as the 
retractor 102 spreads the chest of the patient, the motion of separating the first and second 
-arms, 1 12 and 1 16, is emphasized to increase the amount the chest of the patient is spread 
Therefore, at a given distance of separation between the first and second arms, 1 12 and 116, 
the midpoints of the outer surface of the aims will be separated a fiirther distance than at the 
ends adjacent to the rack segment or at the ends furthest from the rack segment 1 14 due to the 
overall generally clam shell shaped configuration of the preferred form of the present 
invention. An advantage of this configuration is that the suigeon is provided with an opening 
in the sternum of the patient that is wider in the center than along the edges so that the most 
common area of woik for the suigeon is larger than a conventional retractor for the same 
amount of sqparation. 

Additionally, tihe top sm&ce of each of fhe arms, 1 12 and 116, preferably include a 
plurality of slots 123 extending generally perpendicular to the lengthwise dimmsion of each 
aim. These slots 123 extend flxym the &ant edge sur^ces 120a and 120c; flnough the step 
sur&ces I22a and 122c; and to the outer edge surfiu^es 121a and 121c, respectively on each of 
the fiist and second anns, 112 and 116. These slots 123 are configured to extend through the 
fitmt edge surfice 120a and 120c of each arm, 112 and 1 16, to allow the sled membo: 140 to 
be moved flierealong while not cutting or interfering with any sutures tiiat may be positioned 
in the slots* Additionally, eadi of the slots 123 preferably include a through hole 124 in 
communication widi the slot and extending through the arm. In the preferred use of the 
present invention, the slots 123 may be used to position sutures that have been threaded 
dnoug^ the pericardium of the patient therein so that the pericardium or other tissue is 
retracted and held out of the line of sight of the surgeon by the sutures to better expose the 
desured sui&ce of the heart With the preferred form of the present invention, the sutures and 
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5 Clamps are retained out of the working area of the surgeon. ITie portion of the thmugh hole 
124 adjacent to the top and bottom surfaces of the aim are preferably tapered so that distal 
end of the clamps or other instruments that are used to hold the sutures may be placed and 
retained therein during the procedure. By aUowmg the distal ends of the instruments to be ^ 
placed into the flnough holes 124. the sutures are held m a secure low profile position during 
10 fee procedure and may be adjusted as needed at any time by lifting the instmment and then 
releasing die clanq, and pulling the suture through the clamp and subsequently closing the 
elampv^eitremainsinthethioughholeorreplacedther^in. Additionally, it is anticipated 

ihat some smgeons may use these through holes to suture Ihe retractor to the patient to 
minimize possible exlianeous movement of the retractor during the procedure. 
15 In an exemplary embodiment of the present invention, the bottom surface of each of 

the first and second arms, 1 12 and 1 1 6. on the retractor 102 mclude removable sternal blades 
130 attached thereto. Each blade 130 is removable so as to facilitate the use of the retractor 
m a M or mini-stemotomy procedure by allowing for the selective positioning and 

of Iheblades 130 as desired for the particular procedure as weU as for the convenient 

» resterilization ofthe retractor 102 and blades 130. 

As mustrated. the blades 130 are positioned along the bottom sm&ce of the arms 1 12 
and 1 16 and are preferably pivotal in tiie horizontal and vertical directions with r«pect to fee 
arms. Theblades 130 are sUdable into elongate ridged dots 132 on the bottom surfice of the 
first and second arms, 112 and 116. The blades 130 may swivel a limited distance and are 

5 ''?lectivelypositionedinlheslot5l32soastoevenlydistribate1heretracti«^ 

pressure alongthecontourofthestemmnofthepatienL An upper section 134 of each btade 
130isparticularlyconfiguredtofiidlitatetheiii^ 

particular, the upper section 134 of the bhide 130 is configured so that an upward extending 
and generally oblong shi5)ed lip member is n«dved in the rid^ 
bottomsHifeceoffl«firstandsecondanns.ll2andll6. This smfecefiirther includes a 
raisedballmemberwhidisKdesmafirtherstotl39Iocatedintheridgedslots. TliebaU 
memberis sKghttydepressOjlesolhatitmay besKdbqrondthe 

the initial placement of the retractor, the blades may be positioned to extend nearly linearly 
along eadi arm in an msertion positioa As the arms are retracted, the imier and outermost 
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blades move to a retraction position to assume a slightly curved shape. In the preferred form 
of the present invention, the retraction position generally approximates the anatomy of the 
patient and allows the pressure of the sternum of the patient to be evenly distributed among 
the blades. The use of the ball member and the further slots and the ridged slots allow the 
blades to temporarily assimie the linear configuration and also rise slightly with respect to the 
retractor to provide a lower profile and maintain the retraction edge. Once the blades are 
ins^ted into the sternum, the slight release of the pressure following the insertion allows the 
ball member to retum to the innermost end of the jfiirther slot and the blades may pivot 
-slightly in the vertical and horizontal directions so that the blades follow the slightly cxurved 
•shape of the retractor to provide optimimi leverage to retract the sternum of the patient The 
upper section 134 of the blade 130 extends generally along the bottom surface of &e first and 
second arms, 112 and 1 16 and is positioned so the blade 130 extends a short distance 
inwardly of the front edge sur&ces 120a and 120c of the amis 1 12 and 1 16. The blades 130 
also include a lower section 138 which extends downwardly from the upper section 134 of 
the blade 130 in a curved manner to extend beneath the bottom sur&ce of the retractor to 
readily engage the sternum of the patient The lower section also preferably curves 
backward a short distance towards the outer edge suziface 121 of the first and second aims, 
1 12 and 1 1 6, to form a blade 130 having an overall C or L shape fbat &cilitate5 the 
positioning and retention of fhe sternum of the patient adjacent fliereto. Therefore, the blades 
130 in conjunction with tiie displacement of the first and second arms result in the desired 
retraction of the tissue, bone etc. for die surgicd procedure. 

The stabilization sub-system or stabilization arm 1 04 of the present invention 
preferably includes an elongate aim segment 1 80 that interacts with the retractor 102 and the 
stabilization device 106. The arm segment 180 is attachable to the retractor 102 by a 
connector such as a mounting mechanism or sled member 140. The arm segment 1 80 
preferably includes ahoUow and rigid tubular member 182 that is curved at angle of less than 
about 30 degree and more prefenibly about 26 degrees. This angle is chosen to provide the 
user with increased vezsatilily in the placemrat of the stabilization device 106 m fiie desired 
location vAule also allowing the longitudinal sliding or movement of the ann segment with 
respect to flie stabilization arm clamp as described in further detail below. The aim segment 
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mounted on or removed from the stabilization ann 104 through the slot 187. As shown, the 
distal end of the distal coimector includes a portion that is slightly larger than the rest of the 
slot surfece to allow the post member 196 to be fiilly rotatable therethrough to increase the 
range of motion of the stabilization device. This arrangement preferably prevents the post 
m^ber 196 of tfie stabilization device to pass distally from the slot 187 while increasing the 
range of motion and providing a centered position for the post member. This flexibility in 
positioning allows the surgeon to readily position tiie stabilization device 106 in the desired 
position and against nearly any sur&ce of the heart of the patient 

Rotation of the movable knob 1 84 in a clockwise direction with respect to the arm 
segment and/or the fibted knob causes flie distally extending portion 185 to move the movable 
•member 172 distally in the tubular member 1 82. As the movable membo- 1 72 is moved 
distally in the tubular member 1 82, it contacts a pusher pin 1 74 located in the distal end 
portion of the arm segment The pusher pin 174 preferably has a generally T-shaped cross 
section and includes a proximal lip 176 thereon. The proximal lip 176 contacts a spring 
member 178 which surrounds the distal portion of the pusher pin and which is retained 
between ttie proximal lip 176 and a lip fimned by ftie proximal end of the distal connector 
181. lids distal movemmt of the pusher pin 174 with req)ect to 
&e puder pin 174 into the slot 187 of flie distal connector 181 to press against tiie post 
member 196 of the stabilization device 106. Tbe distal movement of Ifae pusher pin 1 74 
against flie post member caused flie post member 196 to press against ttie lower lip sur&ces 
on flie distal suxfice of the slot 187 of the distal connectcnr 181 to pr^erably fixedly retain flie 
post member therein and prevent fiiriher movement of tibie stabilization device. The distal 
movement of the pusher pm 174 also prevents rotation of the distal connector relative to the 
arm segment by increasiiig tbe fiictional resistance between the inner connector 153 and 
groove 155, 

Rotation of the movable knob 184 in a counterclockwise direction with respect to the 
arm segm^ and/or the fixed knob causes the distally extending member 1 85 to move 
proximally in the threaded insert 183 of the tubular member 182. As this occurs, the spring 
member 178 pushes against flie lip of the pusher pin 174 and causes the distal end of die 
pusher pin 174 to move proximally away from Hit slot 1 87. This proximal movmient of &e 
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individual ball members do not separate and fall into flie chest cavity of the patient in the 
event of a catastrophic failure of the arm segment. The movable knob also incliides an inner 
surface thereon that contacts the plurality of ball members 177. The ball members 177 
preferably extend from the proximal end of the arm segment 1 80, around the curve of the ann 
segment and to the distal connector 181 througjh the interior of the tubular member 182. 

The fixed knob 1 86 is fixed distally of the movable knob 1 84 on the tubular member 
182 of this embodiment to allow the user to rotate the stabilization device 106 and ann 
segment 1 80 by manipulating the fixed knob 1 86. The movable knob 1 84 is preferably 
'threadable into the proximal end of the fiixed knob 1 86. Clockwise movement of the movable 
knob causes the ball members 177 to move distally within the arm segment 180 to press the 
pin member 176 against the post member 196 in the slot 187. Counterclockwise movanent 
of the movable knob allows spring member 178 to expand and cause the ball members 177 to 
move proximally within the tubular member 1 82 of the aim segment 1 80. Expansion of the 
spring member 178 also causes the distal end of the pin member 176 to move Scorn the slot 
187 to allow pivoting and/or the release &e post menibar of the stabilization device 106 fix>m 
the slot 

The stabilization aim 104 of the prefenred embodiment also inchides a sled member 
140 oporatively connected thereto. The sled member 140 is configured so the smgeon has 
multiple axis positioning equability for the stabilization device 106 while requiring a 
minimmn of manipulation. T&e sled member allows movement along a horizontal axis and 
movement along a vertical axis in response to rotation of a single knob 160 as described more 
fiilly bebw. In an cxcasplzry embodiment, the bottom section of tiie sled member 140 
includes a fiont edge lip 1 SO, a movable second lip 152 and an actuator lever 154. Hie 
actuator lever 154 is pivotally connected to an elongate slot in &e second lip 152 by a pin 158 
which is preferably ofi&et with respect to die axis of rotation of the actuator lever 1 54 so tiiat 
movement of Hit actuator lever 154 causes the second lip 152 to move towards and away 
from the &oat edge lip 150. The fixmt edge lip 150 is configured so that the interior of this lip 
confoncns generally to the shape and configuration of any of the fiont edge surfiices 120a-c of 
the retractor. The fipont edge lip 150 also includes a portion fiiat extends backwards under ttie 
Sxmt edge surfaces 120a-c of the arms and/or rack segment of the retractor so the fi:ont edge 
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the sled member to be preferably positioned directly above the fix)nt edge of the retractor as 
shown. This orientation significantly increases the range of motion of the sled member and 
therefore the range of motion of the stabilization ann and ultimately significantly increases 
the versatility and range of motion of the stabilization device. For example, rotation of the 
sled member 140 and rotation of the stabilization ami 104 will allow the user to position the 
stabilization device 106 beneatti the aims and/or rack segment by allowing the aperture 164 
which contains the arm segment 164 to extend inwardly of tiie fiont edge 120 of the retractor 
102 and the sled pin 158. 

These features are additionally enhanced by the use of the curved arm segment 1 80 to 
allow the user to position the stabilization device in a wide variety of positions including 
under the anns of the retractor while ensuring that the proximal portion of tiie arm segment is 
only minimally positioned in or upstanding from the surgical field. This ability to select a 
wide variety of orientations is particularly useful in situations where the posterior surface of 
the heart is being operated on as well as in certain situations where the selected portion of the 
heart is manipulated to a side of the operative field. Additionally, with the curved ann 
segment, the radius of curvature may be oriented upwardly or downwardly to pxovide the user 
with'yet another option to locate the optimum position of the stabilization device. For 
cxsmplc^ when the ann segment is oriented so fhe azc of the curvature of the aim segment 
&ces downwardly, tiie distal end of the aim segment assumes a low profile to ensure that tiie 
ann segnient does not mter&rd with Reoperation. This is particularly true when the aim 
segment is oriented bebw the horizontal axis of fte knob 160. Similarly, when the arc of 
curvature &ces iqiwardly, tiie suigeon may q>proach tiie suigical field at a shaiper angle than 
with other stabilization systems and this orientation may be further emphasized by orienting 
ttie aim segment above the horizontal axis of the upper section of tiie sled member. 

Furthermore, the sled pin may also be angled to cause tiie upper section of the sled 
member to extend inwardly of the fix>nt edges of tiie arms and rack segment to fiulher 
increase flie versatility of die present invention as shown in Figure 7. This type of orientation 
may require the arm segment to be oriented at an angle that is generally greater than 
pezpendicular to the width dimension of the arms or rack segment The sled pin 158 may be 
rotatably received in a recess or pocket 168 that is foimed between left and right sections of 
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5 thesledpinclampl66onthesledineinberl40. In this way. and as described hereinafter the 
upper section of the sled member 140 can be rotated by the surgeon about the sled pin 158 to 
fecilitate the horizontal and rotational positioning of the stabilization arm 1 04 and 
stabilization device 1 06 at the desired predetemiined area on the heart of the patient 

The left and right sections of the stabUization aim clamp 162 on the sled member 140 
10 '«««figur^soastofimnalhn)ughapeitui^l64thereiaThisaperturel^ 

offiet fiom the rotational or horizontal axis of the knob 160 and toaded rod 170 to allow the 
aim segment to be positioned above or below to increase or decrease the angle of ^praach of 
- the aim segment 180 to the operative field. As shown, a prefen«I configuration orients the 
aperture 164 above the horizontal axis H of the knob 160. As described herein, the horizontal 
15 axis H extends generally along the threaded rod 170. If desired by the smgeon. the aperture 
164 and therefore the arm segment 1 80 may be positioned below the horizontal axis of the 
knob so that the arm segment wiU appix^ch the opeiative field at a lower angle. The aperture 
164 slidably and mtationally receives the ann segment 180 of the stabilization aim 104 
therein. The stabilization aim clamp 162 is rotatably disposed about the threaded rod 170 to 
!0 allow the aim segment to be rotatable about the longitudinal axis of the threaded rod 170 as 
wen as being separately lotatable and sHdable with lespect to the apertuie 164. Hie rotational 
surfaces between the stabilization ann clamp 1 62 and the sled pin clan^ 
preferably have a pluraUty of complementary ridges and valleys thereon so as to fiam a poker 
chip type surfece on each of theW surftices of the clamps. The use of this type of toughened 
surfece preferably limits the rotational movement of the stabilization arm clamp 162 with 
lespect to the sled pin clamp 166 when the knob 160 and threaded rod 170 are intermediately 
or fully tightened by providing an additional source of fiiction that must be overcome to 
rotate the arm segment with respect to the stabilization aim clamp 162. Additionally, the use 
of this type of suifiu» fedHtates the fine positioning of file stabili2^^^ 
preventing tiie rotational movement of tiic stabilization aim clanq> 162 while tixe surgeon is 
stiU able to overcome the fiictional resistance to the rotational and sKding movement the aim 
segment 180 when tiie knob 160 is not fiUly tightened. 

The preferred form of tiie present invention also inchides flie threaded rod 170 tiiat is 
feedly attached to tiie knob 160 and extends between tiie knob 160 and tiie outer section 167 
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of the sled pin clamp 166. In this way, and as described hereinafter, the stabilization aim 
clamp 162 and thus the arm segment 180 of the stabilization arm 104 can be rotated by the 
surgeon about the threaded rod 170 prior to the knob 160 being rotated to a fiilly engaged 
position wherein relative movement is prevented. Additionally, the arm segment 180 may 
also slide and/or be rotated with respect to the stabilization arm clamp 162 through the 
aperture 164 to &cilitate positioning of the stabilization device 106 through the manipulation 
of an actuation member such as the single knob described herein or through a single lever or 
handle. 

The knob 160 is secured to one end of the threaded rod 1 70 and the other end of the 
rod engages the out^ section 167 of the sled pin clamp 166. The sled pin clamp 166 and the 
stabilization arm clanq) 162 are each located rotationally about the threaded rod 170 and are 
compressively controlled thereby. Thus, rotation of Qie knob 1 60 in one direction (e.g., 
clockwise direction) moves the left and right sections of each of these clamps towards each 
other (i.e., compresses the clamps) so as to clamp onto each of the sled pin 158 and the arm 
segment 180 respectively. The compression of the sled pin 158 by the sled pin clamp 166 
limits the rotational movement of the bottom section of the sled member 140 with respect to 
the upper section of the sled member 140 to limit the generally horizontal movement of the 
stabilization aim 104 with respect to fhe retractor 102. The compression of the arm segment 
.1 80 by tiie stabilization clamp 162 prevents fhe rotational and sliding movement of the ami 
segment 180 through the q>ertarB 164 and therefore causes &e stabilization, device 106 to be 
held in a fixed position relative to the sled member 140 and &e retractor 102 to limit die 
generally vertical movement of the stabilization arm 104 witii respect to the retractor lOZ 
Rotaticm of tfie knob in tiie opposite direction (e.g., counterclockwise direction) causes each 
of these clanq>s 162 and 166 to separate and enable the clamps to be rotatable about the sled 
pin 158 and/or the threaded rod 170. M &e preferred form of the present mvention, each of 
the clanq}S include a spring member (not shown) therein to &cilitate the separation of the 
clamps as the knob is rotated counterclockwise. Additionally, the arm segment 180 can slide 
and rotate within the stabilizer arm clamp 162 and through the ^erture 164. 

As one skilled in the art will appreciate, the knob 160 can be rotated in the direction of 
clamping so as to increase the resistance of rotation about the sled pin 158 and to increase the 
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5 resistance to sliding and/or rotation of the ann segment 180 in the aperture, without 

completely preventing such rotation i,d/or sliding. Thismaybe done to fecilitate theprecise 
positionmgofthe stabilization device 106 by the surgeon. Additionally, the clamps 162 and 
166 may be arranged so that the hutial rotation of the movable knob 184 may first release 
either the sled pin 158 or the arm segment 180 priorto the release of the other of the sledpin 
10 158 or arm segment 180. Additionally, the clamps 162 and 166 may be arranged to initially 
allowfororpreventtheiotationofthestabili2ationamclampl62relativetothesl^ 
clamp 166. Thereafter, the clamps 162 or 166 may release the sled pin 158 and am> segment 
iSOatthesametimeorsequentiaUy. Although the pref«i«l form ofthe present invention is 
descnT,e^hereinasa]aK,b,his anticipated thatalever or similar^^ 
15 used to a««"PMshlhedesii«d. orientaticmofthestabilizati 
retractor 102. 

Hie use oftfae stabilization system 100 according to the preferred aspect of the present 
mventon can be best mMierstood fiom the following discussion with reference to the 
drawings. Although the foUowing discussion makes reference to the use of the stabili^^^^^ 
systemspedficallyincom«xtionwilhacoronaryarteorby^^ 
the use of the stabilization system of the present invention is not limited to such uses. 

After ^ropriately preparing and positioning the patient for the surgical procedure 
and completing those actions required in advance of the use of tiie stabilization system, the 
anns 112 and 1 1 6 of flie retractor' 1 02 would be closed such that tiie upper portion 134 of the 
bladesiaOaregenerallyabuttingeachother. lie surgeon then positions the lower sections 
138 of each of the blades adjacent to the incision and pushes down on flie retractor or 

otiierwise manqmlates flie blades and fl« patient so the blades are pushed fln^ 
and past the stemum. 

After inseiting flie rebmtor, flie suiseon displaces the two retractor am 

112.116wifl,r«5,ect to each oflier by n,tatingfliehandIell8on flie second aim seg^^ 
As flie suTBeon opens flie stemum of flie patient, fliey also release aiiy underlying connective 

hssueand open fliepericardiomsorroundingflieheartofflie patient In order to provide for 

vimlizationoffl* heart, fliepericardiumfliat surrounds flie he«^ 

sutures (not shown) fl«ough flie pericardium and flien flwading flie sutures flirough flie slots 
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123 on the retractor arms to ensure that the sutures are spaced apart from the operative field. 
As mentioned above, the clamps (not shown) holding the sutures may then be positioned in 
the slots so that the distal end of the clamping instrument is positioned in the through holes 
124. This allows the sutures and clamps to be positioned out of the way of the siu*geon for 
the subsequent procedure. After performing any subsequent actions to further open the 
sternum of the patient to create the desired field of view and assess the viability of the heart to 
perform the bypass grafting procedure on one or more vessels, the surgeon momits the 
stabilization aim 1 04 onto one of the retractor aim segments 1 12,1 1 6 or tiie rack segment 1 14 
in the position that they anticipate will provide the best access while minimizing the 
obstruction of their view for the particular procedure. 

It should be recognized that the bypass grafting procedure may involve the arteries or 
branches thereof on nearly any surface of the heart including the posterior or backside of the 
heart Therefore, having the capability to mount the stabilization aim to the rack segment 1 14 
or either of the arms, 1 12 or 1 16, of the retractor can be particularly advantageous. With the 
preferred form of the present invention, the stabilization aim 104 may also be positioned with 
the arc of curvature up or down and the stabilization arm 104 may be positioned above or 
below the horizontal axis of the sled member. Additionally, the ^erture on the sled member 
that contains tiie aim segment may be positioned inwardly or outwardly of the inner edge of 
the aims or rack segment of the retractor and the distal connector may be rotated relative to 
flie ann segment as desnred by fhe smgeon. Tlie retractor 102 is typically arranged on the 
body so the tiaoBt of fte retractor faces ttie head of the patient and tiie surgeon is typically 
located on one side of the patient while a nurse is located on die otiier side of the patient and 
instruments are passed across the body of the patient throughout the procedure. Therefore, 
with the preferred form of the present invention, the surgeon has an additional sur&ce to 
choose fiiom when they are deciding which surface will provide the best access to the desired 
sur&ice of the heart while not interfering witii the procedure. 

To mount the stabilization arm 104 onto the retractor 102, the sui^eon rotates the sled 
actuator lever 154 so the second lip 152 is in a disengaged position and is spaced fix)m the 
fixmt edge lip 150 of the sled inember 140. After so configuring the sled member 140, the 
surgeon positions the sled member 140 on the retractor 102 at any of a number of available 
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5 positions on the anns. 1 12 and 1 1 6. or the rack segment 1 14 by positioning the fix,nt edge lip 
150 over the front edge of the selected ann or rack segment. With the preferred configuration 
of the sled member 140. the surgeon need not slide the sled member along the entire length of 
a retractor arm or be required to select fiom a limited number of piedetennined positions, bat 
can place the sled member 140 directly at the desired position. In this way. a surgeon cm 
) removably position the sled member 140 anywhere on the rack segment 1 14 or the aims 112, 
1.16 of the retractor 102 without having to first assemble the retractor with a sled member 140 
initiaUypositionedinanyofthesepredefincdareas. An advantage ofthis configuration is 
Aat the surgeon may initiaUy position the sled manber 140 in a position that they anticipate 
wffl be close to where they will ultimately want it. If during the procedure, a different 
bcation is needed or provides better access, the surgeon may either slide the sled member 
140 along the previously selected aim or lack segment to the desired location or they may 

ranove the sled member 140 from the retractor and try various locations to see which 
location on ae arms and rack segment provides the best access for the p^cular prxjcedure. 
In addition, such a sled configuration also aUows the surgeon to perform certain surgical 
procedures without having to wony about the sled member 140 cutting or interfering with 

anysuturesthatmaybepassmgovertheretractorwhilepositioningthesledmembe^ 
Ftoheimore. if multiple blood vessels are operated on or access to multq>le sai&ces is 
desired, the orientation of the sled member may be readUy adjusted to accommodate flie 
needs of tiieparticularpart of the procedure. 

The surgeon may next fix the sled member in place by positioning the fiont edge Kp 
150 of the sled member 140 over the fiont edge snr&ce 120a, 120b or 120c on the desired 

areaoftheielnictor 102 andtheaiotalingthesledactuator lever 154 partiaUy or 
desired, so the second lip 152 contacts and engages &e vertical 

c»riBspondingstepsuifi»cel22a^ontheietractorl02. Once lie surgeon has placed the sled 
memba:ontfaeietractor.thqrm^theninitianyposit^^ 

iiltimatedesiredlocationalongthesur6ceoflhe heart by looseningthemo^^^ 184 
and rotating the fixed knob 186 as weU as loosening the knob 1 60 on the sled member to • 
orient the stabilization device 1 06 and stabilization aim 1 04 m the tentative desired position. 
It should be recognized that this process may include orienting the are of curvature of the ann 
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segment up or down and may be repeated as often and whenever necessary to modify the 
position of the stabilization device 106 at the desired location or area of the heart. 

Thereafter, the surgeon may loosen knob 160 and rotate the top section of the sled 
member 140 about the sled pin 158 and also move the arm segment 180 lengfliwise and/or 
rotationally with respect to the sled member 140 to position the arm segment within the 
stabilization arm 162 clamp through aperture 164 so as to position the stabilization device 
106 with respect to the predetermined area of the heart to be stabilized. Once the surgeon is 
satisfied with the location of the stabilization device 1 06 on the heart of the patient, the 
" surgeon may tighten knobs 1 60 and 1 84 to ensure that the stabilization arm 104 and 
stabilization device 106 are retained in the desired position throughout the remainder of the 
pix)cedure. Once the stabilization device 106 is in the desired contacting relationship with the 
predetermined area of the heart, the surgeon may tighten the knob 160 of the stabilizadon arm 
140 so as to prevent fiirther rotation about the threaded rod and the sled pin and also to 
prevent sliding of the arm segment in die apoture. The surgeon may also tighten the knob 
184 of the arm sqgment 180 so as to tighten the coxmection between &e distal coxmector 181 
on the arm segment and the post member 196 on the stabilization device 106 prevent further 
motion of the stabilization device 106 about the end of the stabilization aim 104. 

Afl» cpixq}Ieting the grafting procedure, the surgeon niay then 
stabilization arm 104 and stabilization device 106 by essentially reversing the above 
described steps or the surgeon may simply release the actuator lever 154 and remove the 
entire stabilization arm and stabilization device from the operative field. Similarly, the 
actuator lever may be moved to a position between the engaged and disengaged positions so 
that the stabilization arm may be moved out of the way while a subsequent procedure is 
performed or to attach a new stabilization device thereorL 

Referring now to Figs. 8A-B, there is shown various perspective views of a 
stabilization system 200 according to a further embodiment of the present invention for 
stabili2ing a predetectnined area of a body such as a predetermined area of a heart or other 
organ of a patient to raable the conduct of a surgical operation/procedure. The stabilization 
system 200 includes a retractor 202 and a stabilization sub-system or stabilization arm 204, 
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5 where the retractor is specifically configured so the stabilization sub-system can be secured 
thereto. 

In an exemplaiy embodiment, the retractor 202 comprises an L-shaped member 2 1 0, 
including an arm segment 212 and a rack segment 214, a second arm segment 216 including 
handle 218. and ameans for displacing the two ami segments 212,216 with respect to each 
10 other responsive to the actuation of the handle 218. As indicated above, in a specific 

illustrative embodiment, the rack segment 214 is configured with a finochetti type of rack as 
is known to those sKlled in the art. The retractor 202 also includes a plurality of blades 228 
• at least one blade extending outwardly from a surface, the bettom surface, of each ann 
segment 212,216. 

15 At least one ami segment and preferably both aim segments 212,216 and/or therack 

segment 214 are configured so as to provide at least one mountmg point 220 to which a 
stabilizer support 240 is secured. Preferably, the ami segment and/or the rack segment are 
configured so as to provide a plurality of such mounting points 220. More particularly, the 
arms segments 212,216 and/or rack segment 214 are configuxed with a depressed generally 
convex smface 222 in the top surfece of the aimAack segment and a corresponding convex 
surface 224 or aicuate sur&ce on a back sur&ce thereof to fonn each mountiDfipoint 220. 
Although concave and convex suifiices are fllnstrated, itis within flie scope of flie present 
invention fijr these suz&ces to have generaDy arcuate shape or similar complementary 
surfeces. For example, the convex surface on the backside of the arm could be a concave 
25 sur&ce. 

Slots 226 are formed in a portion of each depressed surface 222 which pass through 
thecQBV(sxsurfece224. Prefiaably, the slots 226 ferm a generally X-shaped pattern in the 
depressed sur&ce 222 with a through hole centered in the bottom of the depressed surface. 
However, other slot patterns such a Y-shaped pattern or a star shaped pattern are within the 
JO scope of thepreseot invention. Preferably, one of the slots ako is aiianged so as to extend 
flirough the fiont edge 21 9 of the arm/rack segment so a portion 263 of a shaft 262 of the sled 
member 240 can pass therethrough to the centrally located through hole. 

The stabilization arm 204 of the present invention mcludes an aim segment 242 and a 
stabilizer support or sled member 240. The sled member 240 is configured so the surgeon 
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can position the stabilization device 254 to stabilize the predetermined area. The sled 
member 240 also is configured so the surgeon, after positioning the stabilization device 254, 
can secure the stabilization device 254 and the aim segment 242 so the stabilization device 
remains fixed in this position and the sled member is secured to the retractor 202 without 
further input or action by the surgeon. 

Figures 9-1 1 illustrate a preferred embodiment of the stabilization arm or sub-system 
104 of the present invention. For the sake of brevity, common numbers are used for common 
elements. In this embodiment, the stabilization system preferably includes a curved and 
* elongate arm segment 1 80 that interconnects the retractor and the stabilization device. The 
aim segment ISO.preferably includes a first end having a distal connector 181 thereon to 
pivotally and removably retain the stabilization device thereon. The aim segment 1 80 is 
attachable to a retractor by a coimector such as a mounting mechanism or sled member. The 
pioximal end of the arm segment 180 preferably includes a movable knob 184 thereon that is 
lotatable with respect to the arm segment 180 to allow the movement of the stabilization 
device 106. The movable knob 184 allows the stabilization device 106 to be fixed, 
removable and/or pivotal with respect to the arm segment 180 by manipulating the movable 
knob 184 on the proximal end of the aim segment 180. This airangenimt also allows the 
stabilization device to be mountable on and removable £rom the distal connector 181 such 
fliat tiie stabilization device may be disposable while the stabilization arm may be disposable 
or leasable. 

The arm segment 1 80 preferably includes a hollow and rigid tubular member 1 82 that 
is curved at angle that is chosen to provide the user with increased versatility in the placement 
of the stabilization device in the desued location while also allowing the longitudinal sliding 
or movement of the arm segment with respect to the stabilization arm clamp as described in 
fiulher detail above. The aim segment 180 of this embodiment includes the distal connector 
181 on the distal end thereof to pivotally and removably retain post member of the 
stabilization device thereon. The distal connector 181 of this embodimrat is rotatable with 
respect to the tubular membo* 1 82 to further increase the user's ability to orient the arm 
segment 1 80 and the stabilization device 1 06 in tiie desired position. 
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The proximal end of the ami segment 1 80 preferably includes a movable knob 1 84 
and a fixed knob 1 86 thereon. The movable knob 1 84 includes a gripping surface thereon 
and a distally extending portion 1 85 which is threadedly connected to the proximal end of the 
ami segment 180, The distally extending portion 185 of the movable knob also includes an 
end surface thereon that contacts an elongate and movable member 172. The movable 
member 1 72 is preferably a rigid member that extends from the proximal end of the arm 
segment 1 80, around the curve of the ann segment and to pusher pin 1 74 of the distal 
connector 18L The fixed knob 186 is fixed distally of the movable knob 184 and includes a 
threaded insert 1 83 therein to receive the distal extending portion 1 85 of the movable knob 
184 therein. The fixed knob 186 on the tubular member 182 allows the user to rotate the 
stabilization device and arm segment 1 80 by manipulating the fixed knob 1 86. Qockwise 
movement of the movable knob causes the movable member 172 to move distally within the 
toeaded insert 1 83 of the ami segment 180 while counterclockwise movement of the 
movable knob causes the movable member 172 to move pioximally within the threaded insert 
183 of &e ann se^ent 1 80 as described more iiilly below. 

The distal connector 181 preferably consists of a generally cylindrical or sleeve 
shaped member having an elongate slot 1 87 extendmg througjh at least one side tfacreofl 
The distal connector 181 is preferably rotatable with reqsect to the aim segment and is 
retained hereon by a soap £t connection with the distal md of the outer sleeve 157. As 
shown, the outer sleeve is a cylindrical member that is threadedly attached to the aim segment 
180 at the proximal end thereof to prevent niovemmt therebetween while allowing movement 
between the outer sleeve 157 and the distal connector 18L 

Hbe slot 187 offlie distal connector 181 is sized to allow the post member of the 
stabilization device to pass lataally thereftrough to allow the stabilization device to be easily 
mounted on or removed firom the stabilization arm 1 04 toough the slot 1 87. As shown, the 
distal end of the distal connector includes a central portion 260 that is slightly larger than the 
rest of the slot siuface to allow the post member of the stabilization device to be fiilly 
rotatable therethrough. The presence of the central portion 260 increases the range of motion 
of the stabilization device by preventing the shaft of the post member fiom bmding against 
the side of the distal connector 181 as the stabilization device is movable through the range of 
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5 motion during nonnal use. This an-angcment also prevents the post member of the 

stabilization device from passing distally of the slot 1 87 while providing a centered position 
for the post member. This flexibility in positioning allows the surgeon to readily position the 
stabilization device in the desired position and against nearly any surface of the heart of the 
patient 

10 Rotation of the movable knob 1 84 in a clockwise direction vrith respect to the arm 

segment 180 and/or the fixed knob 186 causes the distal movement of the movable member 
172 in the tubular member 1 82. As the movable member 172 is moved distally in the tubular 
member 182, it contacts &e pusha: pin 174 located in the distal portion of the ami segment 
1 80. The pusher pin 174 preferabfy has a generally enlarged ridge sur&ce 262 thereon. The 

15 ridge surface 262 contacts a qiring member 178 which surrounds Ae distal portion of the 
pusherpin 174. The spring member 178 is retained between the ridge member 262 and a lip 
formed by the proximal end of the iuno- connector 153. This distal movement of the pusher 
pin 1 74 with respect to the tubular member 182 poshes the pusher pin 174 into the slot 1 87 of 
file distal connector 1 81 to press against the post member of flie stabilization device. The 

20 distal movement of the pusher pin 174 against the post member causes the post member 1196 
to press against flie lower lip surfaces 264 adjacent to the central opening on the distal surfiwe 
of the slot 187 of the distal connector 181. The distal movement of the pusherpin 174 also 
prevents rotation of the distal connector 181 relative to the arm segment 180 by increasing the 
fiictional resistance between the inner connector 153 and groove 155. 

25 Rotation of the movable knob 184 in a counterclockwise direction wifli respect to the 

arm s^ent 180 and/or the fixed knob 186 causes tiie distally Kctending member 185 to 
move praximally in the threaded insert 183 of the tubular monber 1 82. As this occurs, die 
springmember 178 poshes against the ridge surface 262 of the pusherpin 174 and caoses the 
distal end ofthe pusherpin 174 to move proximalty away firan the slot 187. This proximal 

30 movement offlie distal end ofthe pusher pin 174 allows fortherotationand/or release of the 
post member of the stabilizarioa device fiom flie distal connector 181. 

The generally cylindrical shqie ofthe distal connector 1 81 and flie opening in the slot 
1 87 optimize the connection between flie distal cranector 181 ofthe arm and the post 
membH- of die stabilization device. This airangemait enables the post member to be 
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selectively retained within the distal connector 181 while allowing pivotal and rotational 
movement therebetween. This increased versatility allows the user to further manipulate the 
handle member and stabilization device to the desired location in the surgical field. This 
freedom of movement and versatility is desirable for the present invention where space is at a 
premium and the device must be as versatile as possible to accommodate the surgeons needs 
without undue experimentation. 

In the foregoing discussion, the stabilization system of the present invention is 
described in temis of clamping and supporting a stabihzation device. It is within the scope of 
- the present invention, however, for the system to be configured to removably secure any of a 
number of surgical instruments to the retractor or sunilar device such as for example 
diaphragm or valve retractors. Additionally, although one stabilization ann is described as 
being in use at a time, it is within the scope of the present invention for plurality or a 
multiplicity of stabilization arms to be secured to the retractor. For example, one stabilization 
ann could be provided to siqjport a di^hragm retractor and another stabilization am 
provided to support a tissue stabilizer or suction device. 

Although a preferred embodiment of the invention has been described using specific 
terms, such description is for illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing from the spirit or scope of the 
foUowmg claims. . 
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CjLAIMS: 

What is claimed is: 

1. A system for use in a surgical procedure on a human patient, comprising: 

a retractor having a plurality of retractor amis thereon and a segmrat interconnecting 
said retractor arms wherein said retractor arms are movable with respect to each other; 

a curved stabilization arm operatively positionable with respect to said retractor and 
said stabilization arm being sized to hold a medical device in a desired position during a 
"medical procedure; _ 

a stabilization device operatively positioned on said stabilization aim; and 
a connector which is selectively mountable on said retractor. 

2. The system of claim 1 wherein said stabilization arm has an angle of curvature of 
less than 30 degrees. 

3. The system of claim 1 wherein said curved stabilizatian ann has an angle of 
curvature that may be oriented upwardly or downwardly wifli respect to said retractor. 

4. The system pfclaiml wherein said stabilization ann includes a d^^ 

and ^ pm ifiinfll end wherein said distal end includes said stahiliTation device removably . 
mounted thereon; 

5. The system of claizn 4 Wherein said stabilization arm includes a plurality of ball 
members therein and said ball members are movable in response to the movement of movable 
knob member. 

6. The system of claiih 4 wherein said stabilization arm includes at least one 
movable knob member therein and actuation of said movable member affects the movement 
of said stabilization device on said distal end of said stabilization aim. 
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7. The system of claim 6 wherein movement of said movable knob member causes 
the distal and proximal movement of a pin member and said pin member contactingly 
engages a portion of said stabiUzalion device in one of the distal and proximal movements 



thoteof 



8. The system of claim 7 wherein said pm member thereon is movable between 
engaged and disengaged positions to Higage and dis^igage said stabilization device from said 
Stabilization aim. 



9. The systan ofclaim 8 whereb said pin member extends into a slot member 

15 located on the distal end poitipn of the stabilization ann in die engaged position and is space 
apart therefrom in the disengaged position. 

10. ThesystemofclaimSwhereinsaidpinmembermovesbetweensaid 
engaged and disengaged positions in response to a spring member. 
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11. AsystemforusemasurgicalprpcedurBi compiising: 

aretiactor having aplniakty of retractor aims fluaeon and a sclent intaccomiecting 
said retractor aims wham said reHactor aims inchide a fiont edge sur&ce and aie movable 
wifli respect to each o&fij; 

a curved stabilization am having distal and proxinial en^ 
stabilization ann is qperativdy positionable wiflx respect to said retractor and sized to hold a 
medical device in a desired poation during a medical procedure; and 

a connector which is attachablein a fixedposition on said refractor and wMch 
interacts with said stabilization arm to position said distal end portion of said stabflization 
aim and said medical device is movable to a position below and behind said front edge 
surfece of one of said rehactor aims. 
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12. The system of claim 1 1 wherein said stabilization ami has an angle of curvature 
of less than 30 degrees. 

10 13. The system of claim 1 1 wherein said distal end portion of said stabilization 

ann is rotatable with respect to said proximal end of said stabilization arm; 

14. The system of claim 1 1 wherein said stabilization arm includes a removable 
stabilization device on the distal end portion thereof. 

15 

15. The system of claim 1 4 wherein actuation of a member on said proximal 

end portion of said stabilization ann affects the movement of said stabilization device on said 
distal end portion of said stabilization arm. 

16. The system of claim 11 wherein actuation of a member on said proximal 

20 end portion of said stabilization aim causes the longitudinal movement of a movable member 
in said stabilization arm to affect the movement of said stabilization device on said distal end 
portion of said stabilization arm. 

17. The system of claiin 16 wherein said movable member includes a plurality 
25 of ball members contained in an elongate tabular portion of said stabilization arm. 

18. The systm of claim 16 wherdn said tubular portion of said stabilization 
arm includes a spring member ttierein. 

30 19. The system of claim 16 wherein movement of said movable member causes 

a pin member to move between engaged and disengaged positions relative to said 
stabilization device. 

20. A stabilization system for use in a surgical procedure^ comprising: 
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5 a curved stabilization am having distal and proximal end portions and having an 

angle of curvature less than 30 degrees and being operatively positionable with respect to a 
patient to hold a stabilization device in a desired position during a medical procedure; and 

said stabilization device operatively connected to said distal end portion of said 
stabilization ann and inchidmg a surface thereon which is sized to stabilize a portion of the 
tissue of a patient during a medical procedure and wherein said stabilization device is 
movable with respect to said stabilization ann in response to actuation of a member on said 
prowmal end portion of said stabilization ann. 



21. The system of chum 20 wheidn said stabilization ann includes a tubular member 
extending between said distal and proximal end portions ther«>f and at least one movable 
member therein to translate movement of a member on said proximal end portion thereof into 
movement of amemberonsaid distal end portion of s^d stabilization ann. 



22. The system of claim 21 wherein said at least one movable member is 
movabledistallyandproxhnaUyinsaidtubularmemberofsaidstabilizationann. 

23. Thesy5temofclaim'22whereinsaidatleastonem(mblememberinctodes 

a plurality of baU members extending between said distal end portion and said proximal end 
portion of said stabilization amL 

24. Thesystemofclaim22whereinsaid8tabiIizati<maimkcIudesapin 
member which is movable into contacting engagement with said stabilization device in 
wq)on8e to actuation of said proximal end portion of said staKlizati 

25. •n»syBtemofchum22whe«ansddstd)ilizationarmin 

member therein to assist in the movement of said at least one movable member in said tubular 
member of said stabilization aim. 
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5 26. A Stabilization system for use in a surgical procedure, comprising: 

a curved stabilization aim having distal and proximal end portions and having an 
angle of curvature less than 30 degrees and being operatively positionable with respect to a 
patient to orient the angle of curvature upwardly or downwardly with respect to the patient 
and further including said distal end portion arranged hold a stabilization device in a desired 
10 position during a medical procedure and wherein said stabilization ann includes a tubular 
member extending between said distal and proximal end portions thereof and at least one 
movable member therein to translate movement of a member on said proximal end portion 
thereof into movement of a member on said distal end portion of said stabilization arm; and 
said stabilization device operatively connected to said distal end portion of said 
15 stabilization arm and including a surface thereon which is sized to stabilize a portion of Ifae 
tissue of a patient during a medical procedure and wherein said stabilization device is 
movable with respect to said stabilization arm in response to actuation of said proximal end 
portion of said stabilization amL 

20 27. The system ofclahn 26 whordniotatiGn of said movabte 

proximal end portion causes distal movement of said plurality of movable members in said 
tubular member and retains said stabilization device in a fixed relationship wilh respect to 
said stabilization azuL . 

25 

28. The system of claim 26 wherein rotation of said movable member on said .... , 
proximal end portion allows proximal movement of said at least one movable member in said 
tubular member to enable relative movement of said stabilization device with respect to said 
stabilization aroL 

30 

29. The system of claim 26 wh^db rotation of said movable member on said 
proximal end portion allows proximal movement of an elongate movable member in said 
tubular mffliber to oxable said stabilization device to be removable fiom said stabilization 
arm. 
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30. The system of claim 26 wherein said at least one movable member includes 

a plurality of ball members extending between said distal end portion and said proximal end 
portion of said stabilization aim. 

31. Thesystemof claim 26 wherein said tubular member includes a pin 
member which is movable into contacting engagement with said stabilization device in 
response to actuation of said movable member on said proximal end portion of said 
stabilization arm. 

32. The syst«!m of claim26 yfbaem said stabilization aim includes a spring 
member thereb to assist in the movement of said movable members in said tubular member 
of said stabilization amL 

33. A stabilization system for use in a surgical procedure, conqjrising: 

a curved stabilization arm having distal and proximal end portions and having an 
angle of curvature and being operatively positionable with lespect to a patient to orient the 
angle of curvature upwardly or downwardly with respect to the patient and further including 
said distal end portion arranged hold a stabilization device! in a desired position during a 
medical procedure and wherein said stabilization ami includes a tubular member extending 
between sad distal and proximal endportions thereof and at least one movable membCT 
therein to translate movement df a member (m said iTOximal end portion theteof into 
movement of a member on said distal endportian of said stabilization ami; and 

a sled member having horizonlal and vertical axes of rotation and an aperture therein 
for retaining at least a portion of said stabilization ann therein and wherein said aperture is 
ofi&et fiom said vertical axis of rotation and said stiibilization arm is positionable relative 
flieretD. 

34. The system of claim 33 wherein said angle of curvature of said stabilization 
aim is less flian thirty degrees. 
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5 35. The system of claim 33 wherein said stabilization arm includes a distal 

connector thereon and said distal connector is rotatable with respect to said tubular member. 

36. A stabiUzation system for use in a surgical procedure, comprising: 
a curved stabilization arm having distal and proximal end portions and having an 
10 angle of curvature and being operatively positionable with respect to a patient to orient the 
angle of curvature upwardly or downwardly with respect to the patient and further including 
said distal end portion arranged to hold a stabilization device in a desired position during a 
-medical procedure and wherein said stabilization arm includes a tubular member extending 
between said distal and proximal end portions tibiereof and said distal end portion of said 
15 stabilization am being rotatable with respect to said tubular member. 
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